The solution of the evolution problem of a discontinuity requires the formulation of a kinetic law of the progress relating the driving force and the velocity of the singularity. In the case of a crack, the energy-release rate can be computed (in quasi-statics and in the absence of thermal and intrinsic dissipations) by means of the celebrated J -integral of fracture that is known to be path-independent and, therefore, provides a very convenient estimation of the driving force once the field solution is known. However, the velocity at the crack tip remains undetermined. A similar situation holds for a displacive phase-transition front propagation. The driving force acting on the phase boundary can be determined, but not the velocity of the displacive phase-transition front. From the thermodynamic point of view, both the phase transition and the crack propagation are non-equilibrium processes; entropy is produced at the evolving discontinuity. Therefore, stress jumps are determined by means of non-equilibrium jump relations at the discontinuity. Then the kinetic relations can be obtained depending on the choice of excess stress behavior. The procedure is illustrated on
Introduction
Phase-transition front and crack propagation are most known examples of moving singularities in solids. Both the phase-transition front and the crack represent quasiinhomogeneities, and, therefore, these phenomena can be considered under one umbrella in the framework of the canonical thermomechanical theory (Maugin 2000) . At the same time, it is well known that the material (driving) force in each case is computed differently. The main problem in both cases is the establishment of the kinetic relation between the driving force and the velocity of the singularity (Abeyaratne and Knowles 2006). The product of this velocity and the corresponding driving force determines the entropy production at the evolving discontinuity (Maugin 2000) .
Recently (Berezovski and Maugin 2007), a kinetic relation for the straight brittle crack was discussed. It was shown that the equation of motion for a crack following from the energy balance at the crack tip in the framework of the linear elasticity theory (Freund 1990; Fineberg and Marder 1999) corresponds to the local equilibrium approximation. A more general nonequilibrium description allows to achieve a better Here a similar description is kept in the derivation of the kinetic relation for the phase-transition front. We start with the material setting of thermoelasticity. Then we discuss the jump relations at a discontinuity. Due to the irreversibility of the considered process, we apply non-equilibrium jump relations at the singularity (Berezovski and Maugin 2004). These jump relations allow us to determine the stress jump in terms of the driving force. Having the value of the stress jump, we are able to derive the kinetic relation in the case of a displacive phase-transition front. This is demonstrated on the one-dimensional example of phase-transition front propagation in a bar.
Material setting
We express the governing equations on the material manifold. This gives rise to the notion of material forces, which are made apparent through a canonical projection of the thermomechanical problem onto the material manifold.
In the Piola-Kirchhoff formulation (Maugin 1993) , the balance of mass, linear momentum, and energy with no external supply of energy and body force can be written at any regular material point X in a continuous body per unit reference volume as follows (Maugin 1997) :
where t is time, ρ 0 (X) is the matter density in the reference configuration, v is the physical velocity, T is the first Piola-Kirchhoff stress, p = ρ 0 (X)v(X, t) is the linear momentum, S is the entropy per unit volume,
is the kinetic energy per unit volume in the reference configuration, E(F, θ; X) is the corresponding internal energy, Q is the material heat flux. The second law of thermodynamics reads
where θ is the absolute temperature. The above set of Eqs. 1-4 is valid in any continuously inhomogeneous material. It is clear that the existence of a discontinuity surface S breaks the symmetry of the problem and that, in the case of phase transition, it may be viewed as breaking the translational invariance of the whole physical system on the material manifold. Therefore, the presence of S manifests a lack of the material homogeneity for the whole system under study. Accordingly, the equation associated with this lack of invariance must play a prominent role in further considerations concerning S. This equation is the balance of pseudo-momentum (Maugin 1993)
where P = −p · F is the pseudo-momentum, b = −(L1 R + T · F) is the dynamical Eshelby stress tensor, L = K − W is the Lagrangian density, F is the
